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General View of the Hall-Scott Plant, Berkeley. California 


Hall-Scott Equipment is designed and built in the largest, best 
equipped and most up-to-date factory in the United States, 
giving exclusive attention to the perfection and development 
of airplane engines. 

The 275 to 300 workmen employed in the Hall-Scott shops, 
all highly trained and specializing upon the particular class of 
work for which they are fitted, insure accuracy and uniformity 
in all component parts entering into the construction of Hall- 
Scott engines so necessary to the successful life of a perfect 
machine, as well as interchangability and duplication of parts. 
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Inspectors' Bench, in Main Machine Shop Building 


Inspection of all parts during various stages of manufacture is 
a most important consideration, when proper attention is 
given to honest dealing in the building of any mechanical 
equipment. 

The above view shows inspection of parts in process of 
manufacture in the machine shop. A chemical and physical 
laboratory for testing properties of materials is provided for 
in a separate building. 

A special office building has been provided by the Hall-Scott 
Company for the convenience of United States and foreign 
government official inspectors. 

All parts entering into the construction of Hall-Scott airplane 
engines have been brought up to such a standard of perfection 
as to comply with the most rigid demands of both United 
States and foreign military requirements. 
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These general views of the Hall-Scott machine shop show 
various types of modern high speed machinery, all equipped 
with individual motor drive. Special jigs, templates and tools 
are provided for the different machines by the tool room 
department, a part of the Hall-Scott scheme of completeness 
in modern shop practice. 
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The heat treatment of parts in Hall-Scott airplane engines plays 
a most important part in the proper balance of sturdy con- 
struction coupled with lightweight. These furnaces, designed 
and constructed by Hall-Scott engineers, are a part of the 
equipment necessary to the final perfection of the Hall-Scott 
product. Electric pyrometers give absolute check of correct 
temperatures necessary for heat treatments. 
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General View of the Hall-Scot t Aitplane Engine Assembly Room. 


The assembly department is working under ideal conditions 
in this well lighted room, with plenty of elbow space for each 
individual workman. 

This view gives a most excellent idea of the volume of busi- 
ness taken care of by the Hall-Scott Company. 

Two Hundred and eighty-six Hall-Scott airplane engines were 
built and delivered during the year 1916. 

Present production is on the basis of from twelve to fifteen 
engines per week, the working force and facilities having been 
intelligently augmented to meet the increased demand for 
Hall-Scott equipment. 
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Hall-Scott Airplane Engine Open Air Test Stands 


The Hall-Scott Company has always considered proper running 
tests upon airplane engines of vital importance to the success 
of the equipment under actual service conditions. 

Hall-Scott facilities for proper testing out of their engines, with 
directly connected propeller and under running conditions 
closely approximating those met with in actual flying service, 
are undoubtedly the most comprehensive and elaborate ever 
devised or installed at any factory in this country. 

After Hall-Scott engines are assembled and turned over to the 
test department, they are run in with belt drive from electric 
motor. They are then placed on outside test stand and run 
under their own power for the period of time that may be 
required. (Present Government requirements provide for from 
three to six hours continuous full power runs, disassembly and 
inspection, reassembly and final one hour continuous full 
power run.) 

They are then disassembled, all parts carefully inspected, 
reassembled and given one hour continuous full power run. 


Hall-Scott Motor Gar Co., Inc. F. P. Whitaker 

General Offices EASTERN REPRESENTATIVE 

Crocker Bldg.. San Francisco, Calif. 165 Broadway, New York City 
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THE PERFECT STARTER 




It is an air motor for starting, and a 
compressor to store air for its own en- 
ergy in starting. 

It replenishes its energy for starting 
in less time than any other starting 
system in existence. 

It is entirely self-contained. 

It couples direct to the end of crank- 
shaft of motor. 

It needs no alteration in motor or 
other gear reduction for attachment. 


It has ample power and speed for 
magneto starting. 

Model C — For starting engines up to 
250 H. P. The device weighs 39 pounds, 
and complete with every fitting for 
single engine installation 70 pounds; 
for twin engines 110 pounds. 

Model D — For starting engines up to 
150 H. P. The device weighs 34 pounds, 
and complete with every fitting for 
single engine installation 58 pounds; 
for twin engines 96 pounds. 


Mo.it / C Model D 

The Perfect Starter has been tested and approved by the United 
States, British, Dutch, Norwegian and Swedish Governments 

THE MOTOR-COMPRESSOR COMPANY, Newark, N. J., U. S. A. 

Used Extensively on Hali-Scntt Engines 



Cylinders and Sleeve 


The aluminum cylinders are cast in pairs ami 
are carefully fitted with removable steel 
sleeves. These two features contribute largely 
to the lightness and endurance of Sturtevant 
Aeronautical Engines. 




SiiriHeyainl 

F. STURTEVANT COMPANY 

Hyde Park, Boston, Massachusetts 
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AEROPLANE 

TUBING 

ESPECIALLY MADE TO YOUR 
OWN REQUIREMENTS 


\Ye are at present manufacturing for the 
largest aeroplane manufacturers lioth 
here and abroad our high grade tubing 
made to any contour and thickness of 
wall on short notice. 

We have exceptional facilities for almost 
over-night deliveries. 

Steel tubing made for all requirements. 


The Empire Art Metal Co., Inc. 

College Point, N. Y. 



Speed 


An essential in many types of airplanes, 
and at all times a highly desirable fea- 
ture, SPEED is one of the important 
qualifications of an efficient airplane. 

In this respect, also, there is in-built 
superiority in the ST A XDA RD AIR- 
PLAXE. 

Many are the speed records which it 
has established. 

It not only travels safely — but it gets 
there quickly too. 

In every sense the ST A X DA RD leads. 


STANDARD AERO CORPORATION 

Factory: Plainfield, N. J. 

Building, N 



Offices.- Woolworth 


I. Y. C. 



IHEIOT WR SPORf OF® S1ERMI 

Instruction 

in a General Aeroplane Co's Verville type 
Flying Boat mil 4 convert the ament 
speed motor loot' j * enthusiast to the 
ririlemn Making sport of flfinp 





Office ~ 

1507 East Merson Ava 


GENERAL AEROPLANE CO. Hamm 

Detroit ESA Old Moil Motor Boat Sito 
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ACKERMAN WHEELS 

Are not an experiment. They have been successfully tested 
on airplanes under the most adverse starting and landing 
conditions. 


Their development is based on exhaustive tests running over 
a period of four years. 



They combine maximum resiliency and 
strength. In the words of Captain A. W. 
Briggs, formerly of the Royal Flying Corps of 
Great Britain, who tested the Ackerman Wheels 
on U. S. Government Military Biplane No. 76: 

"... the wheels proved to do all that was claimed 
for them and more, as their resiliency perfectly absorbed 
all shock before it reached the axle, causing the machine to 
hold the ground after a drop and have little or no tendency 
to bounce, as is the usual case in such landings. Over bad 
ground the uneven surface was. to all intents and purposes, 
smoothed out, causing easy riding to the machine.” 
ACKERMAN W HEELS arc built in different sizes 
to carry any load from 500 pounds up to 5 tons. 

THE ACKERMAN WHEEL CO. 

ROCKEFELLER BUILDING. CLEVELAND, O. 


FLY WITHOUT FATIGUE 



WHEN DEFENDING THE NATION 

SPERRY AUTOMATIC PILOT 


i AU Cont 
— Referenc 


Use His Machi 
and Observatio 


One man does the work of Pilot and Observer 


THE SPERRY GYROSCOPE COMPANY 

Manhattan Bridge Plaza. Brooklyn. N. Y. 

126 Rue De Provence Telephone 9700 Main 15 Victoria St. 

Paris London, S. W. 
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T HE CURTISS School of Aviation will give training 

winter, in Florida, to those civilians who may be accepted 
by the Aviation Section, U. S. A., upon their having made 
application for enlistment in the Aviation Reserve Corps. 
Applicants must be between twenty-one and twenty-seven 
years of age, possess good health, character and college educa- 
tion or equivalent. Tuition will be paid by the Government. 


FOR FURTHER INFORMATION WRITE 

THE CURTISS TRAINING SCHOOLS 

CHURCHILL STREET. BUFFALO. N. Y. 

We give Military Aviation Training 
at either of our Established Schools — 
Newport News, Va., and Miami, Fla. 


AVIATION 

AND 

AERONAUTICAL ENGINEERING HERBERT 


T HE article on "America’s Aeronautic Needs and 
Possibilities ” by Dr. Charles I). Walcott which 
appears in this issue of Aviation and Af.ro- 
sautic'ai. Engineering should go far to clear up the 
confusion which has existed in the industry as well as in 
lay minds regarding the problems which must be solved 
if the United States is to build up a real aerial arm. 

The article shows, first of all, the neglect from which 
the industry has suffered in the past. The Army and 
Navy together ordered less than 100 machines in the 
eight years prior to 1916. 

At the outbreak of the European war the British air 
service was worse off than America is today. The Royal 
Flying Corps had only eighty-six serviceable machines, 
ami of these sixty-six were sent to France. 

The air service on the continent proved itself the 
invaluable fifth arm without which the usefulness of the 
infantry and field artillery, at least, was greatly 
restricted if not practically nullified. So Croat Britain 
set about to get airplanes. 

In its efforts to get airplanes Great Britain made almost 
every conceivable mistake. Progress and improvement 
were discouraged by the Royal Aircraft Factory’s activi- 
ties. The Royal Flying Corps and the Royal Naval Air 
Service did not cooperate and in fact competed with one 
another in a manner which made prices soar but did not 
produce machines. The inspection departments of the 
two services failed to cooperate and as a result all sorts 
of different standards aud tests were laid down. There 
useless duplication of effort and waste of 
■sc mistakes are appreciated in Washington 
today. Great Britain's errors are serving to point out 
the straight road to the United States. 

Great Britain has solved her biggest problem. Today 
airplanes are being delivered in large quantities to the 
B- F. C.. and the R. N. A. S. This result is largely due 
to the fact that with practically every order for planes, 
engines or parts a deposit of twenty-five per eent in 
'• made by the government with the manu- 
facturer. 

This practice is specifically forbidden by law at the 
present time in this country. A part of Section 3648 of 
the Revised Statutes, United States, reads : 

"No advance of public money shall lie made in any case 
outever Aud in nil cases of contracts for the performance of 
is. S *' lv ' r ' " r the delivery of articles of any description, for 
s United States, payment shall not exceed the 
r of the articles delivered 


value of the service rendered. . 
Previous ti 


However, there is no question that Congress by special 
legislation can authorize advances of money. This policy 
has been tried by Great Britain and it lias proved suc- 
cessful. It is a policy which would help to solve the 
greatest problem now confronting the United States 
Army and Navy air services, which is the problem of how 
to get more machines, especially machines of military 
types. 

The Pressing Personnel Problem 

Tlie personnel question, the problem of getting enough 
fliers, depeuds first of all on the solution of the problem 
of how to get machines. Secondly, comes the question 
of getting flying instructors, which presents innumerable 
difficulties. The art of teaching others to fly is a dif- 
ferent art from the mere flying of a machine. Thirdly, 
the question of getting airplane mechanics arises. Good 
airplane mechanics are rare in America and it is a mis- 
taken notion that a knowledge of an automobile engine 
fits n man to care for and repair airplane engines. The 
latter are far more delicate and they require quite dif- 
ferent handling. An airplane mechanic, too, should 
have a thorough knowledge of how to set up and align 
an airplane. He should understand the installation and 
care of all bracing, drift and control wires. 

Lastly, comes the question of getting trained military 
pilots. According to I)r. Walcott’s article the training 
of a pilot takes about nine months, involves the wearing 
out of an airplane and takes one-fifth of the time of a 
flying instructor. After 1919 Dr. Walcott’s program 
contemplates the instruction of 2,000 aviators yearly. 
To accept. Dr. Walcott’s figures of wastage means that 
2,000 airplanes will have to be built yearly for training 
purposes as well ns fighting machines of every type by 
an industry whose total production for 1917 is liberally 
estimated to be 700 machines for the American Army 
and Navy. Such figures give a bare indication of the 
future in store for tlie industry in the military field 
alone. 

To sum up the situation briefly today the greatest need 
of the United States is for more facilities to produce air- 
planes. Until a sufficient, number of airplanes can he 
purchased tlie patriotic offers of the thousands of young 
men who wish to learn to fly ean not be accepted. Only 
a limited number can he trained because there are in this 
country today only a few fliers competent to give instruc- 
tion, because this country has only a comparatively 
small number of trained airplane mechanics and because 
the output of airplanes is limited by the inadequate 
manufacturing facilities. 


The Graphical Determination of a Strut Having Uniform Strength’ 

Abstract by E. L. Cay I, an, V. S. N. 
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Some Psychological Aspects of Aeronautics* 


By Dr. Harold E. Burtt 


fhe past few years have marked a rapid extension of theo- 
retical psychology to the problems of practical life. Questions 
of vocational guidance and selection, industrial etliciency, 
mental diseases and their cure, legal organization, education 
and even the appreciation of art, have recently been ap- 
proached from a psychological standpoint. The 'contact be- 
tween the theoretical and the practical realms is. in most cases 
mutually beneficial. We can, for instance, do much practical' 
work in the treatment of mental disease, while, on the other 
hand, the study of the abnormal throws much light on the 
functioning of the normal mind in which the theoretical psy- 
chologist is primarily interested. It was with this mingling 
of interests that the present problem was undertaken — inter- 
rats in both the practical psychological aspects of aviation and 
the theoretical problems of the sense of equilibrium. 

• a C ?'" I'hcated apparatus is employed to produce the de- 
sired changes in equilibrium. The subject on whom the experi- 
ments are performed sits on a chair upon a platform three feet 
square. This platform rocks on a rounded plate a foot below 
its centre, and is held in a horizontal position by heavy spiral 
springs attached from its four corners to the floor. Wire 
ropes from the corners pass through pulleys directly below 
and thence through other pulleys to a sprocket actuated by a 
crank and worm gear. By connecting the proper ropes and 
turning the crank, the subject can be tipped from a horizontal 
position in various directions and at various rates. 

The method employed, for the most part, has been to turn 
the crank by hand, timing the speed bv listening at a tele- 
phone receiver strapped to the ear. to the laboratory time-cir- 
cuit, which makes an electrical contact every second. Connec- 
tions were arranged so that a circuit was closed momentarily 
the instant the platform began to tip, and was dosed a second 
tune by the subject with a telegraph key the instant he was 
certain os to the direction in which he was being tilted. This 
circuit actuated a device which recorded time to fiftieths of a 
second. Thus by giving many trials and averaging reaction 
tunes, the delicacy of perception of changes of equilibrium 
in the different directions could be determined. The motion 
always started with the platform in a horizontal position. The 
trials were given in four directions— left, right, front and back 
—in irregular orders and at various rates of movement. — 
due regard to such factors i " ' 

errors, suggestion, and the 


s practice, fatigue, space and ti 


merits 

factors, too, such .... , ...... , 

found to be involved to a certain degree. 
ti.„ problem investigated up ' 


- — — «--- ... —— a— the present has been 

the relative delicacy of perception of a tilting in the four 
directions— front, back, left and right. It would seem that if 
such differences were found to exist in general they would 
have a practical bearing in the selection or distribution of con- 
trols. r or example, if it should prove more difficult to detect 
a tilting ill a longtitudinnl direction (pitch), it would seem 
advisable to compensate such natural inability of the aviator 
by facilitating the operation of the controls of pitch. 

The principal results of a half year’s work on six different 
individuals who participated in the experiment for one hour 
a week may be summarized somewhat as follows. The average 
efficiency for detection of roll (lateral) as contrasted with that 
for pi tch (longitudinal) on a given hour were compared and 

in *„£„ full lechnlcil account of the entire research will be 

in one ol me current psyclioloelcal periodicals. 


thrown into per cents of superiority of the former. By greater 
efficiency is meant a quicker reaction time or a smaller angle 
through which one was fumed before detecting the direction 
By computing the probable error for a given set of measure 
ments. it could be determined whether these per eents of differ- 
ence were significant or due to mere chance To rri . .. — I 


significant or due to mere chance. * To give a general 
tenden j ; * I ® s present, these per cents of superiority 
" J '* : " - ' " motion were all averaged 


under various conditions of r,.._ ... 

together. This average shows that the lateral tilting (roM 

. ox — - — t more readily than the 
few exceptions, in which 


SENSE op EQUILIBRIUM 

This sense of equilibrium arises mainly from small organs 
in each inner ear. Adjoiuing the organ of hearing are three 
semi-circular canals filled with a watery fluid. These canals 
are arranged in three different planes, and as the fluid in one 
or more of them changes its position with the rotation of the 
head, it stimulates delicate nerve endings at certain points in 
tne walls of the canals. Another somewhat similar apparatus 
(the vestibule) adjoining the canals gives sensations of move- 
“ straight lines. As might be expected, the majority 
ot the judgments given by those who took part in the experi- 

based on apparent sensations in the head. Other 

pressure from the chair or platform were 


detected approximately 

longitudinal (pitch). There ‘wc a exceptions, m w 
the perception of pitch was superior but the differences • 
slight, and such cases constituted onlv 14 per cent of the total 
number of experiments. The differences were, in general 
three or four times the probable error of difference, he.. ap- 
preciably greater than could be attributed to chance. 

In the above results no differentiation was made between 
backward and forward or between left and right, but merely 
one average determined for longitudinal and another for lat- 
oral motion. A further examination of the dnta shows that 
the detection of a forward pitch was easier than that of « 
backward. The results were not as marked as in the previous 
comparison, button the whole, the forward pitch was detected 
more readily in 72 per cent of the coses, with an average suae- 
nority (including the negative instances) of 1!) per cent 
Comparing the delicacy of perception of tilling In the left and 
to the nght, the difference was so slight as to be insignificant 
the figures tending in both directions with the average differ- 
ence not more than 4 per cent. 

GENERAL CONCLUSIONS 

These results are what might be expected from theoretical 
considerations. In our daily life we are probably tipped more 
often in a sidewise direction than in a backward or forward. 

the rates of movement used in the above experiments were 
somwliat slower than those involved on an airplane. Ilowcver 
two different rates were used (one twice as rapid as the other)! 
and in both cases the results were substnnlinliy the same— dif- 
lenng by only 3 per cent. In some supplementary trials the 
apparatus was modified to give a much more rapid motion, 
the wire ropes attached !o the corners of the platform were 
hooked to short chains which passed over sprockets, each on 
the same shaft with a ratchet. A heavy spiral spring wm 
inserted between these chains and the worm gear and crank. 
Lius spring could be placed under tension by turning the crank 
on one end while the ratchet held the other end securely. Wlicn 
the latehet was released this tension pulled on the chain and 
wire rope, and the given corner ot' tile platform descended 
very quickly a distance corresponding to the amount of tension 
placed on the spring. These conditions seemed quite analagons 
to conditions in an airplane, giving a quick mol ion with a 
negative acceleration. 

The experiments in tile near future are to be devoted to the 
problem of the relative psychological efficiency of the varioui 
standard types of airplane control. The reaction time to a 
sudden change of equilibrium will he measured with variom 
torms of control, e.g., to a lateral tilting with a stick or wheel- 
warp as l he reaction mechanism. A report of these experi- 
ments will be published when they are completed. 

The outstanding results to date arc that a change of eqni- | 
a lateral direction (roll) is in general perceived 
gadfly than in a longitudinal direction 
'.'idily perceived than tilting 
t as great as the preceding; 

ease of perception 


librium 
considerably 

(piteli) ; lilting forward , 

backward, hut this difference is m 
and there is practically no differ''.. _ ... 
of a left as contrasted with a right roll. 

The possible practical implication is that the aviator cannot 
detect a pitch of his machine as readily as a roll, and he will 
thus be slower in making the proper movements to correct the 
former. Hence in selection or arrangement of controls, it 
.i e direction are to be more readily manipulated 

11 should be used for long 1 *---’ 1 --- 1 ■ - — 

, — a tops natural slowness 

that direction. 


Course in Aerodynamics and Airplane Design* 

By Alexander Klemin, A.C.G.I., B.Sc., S.M. 


T. H. Huff, S.B. 

■uctor in Aeronautics. Massachusetts Institute oj Technology 
Copt, right, tort, bp A. Klemin. All Rights Reserved. 

PART II— SECTION 4 

Engine and Radiator Data 


General Requirements of Aeronautical Engines 

requirements of an airplane engine are light 


The 


oil consumption, reliability, accessibility, 
ami a form suitable for installation in an airplane. The 
general form, apart from its weight, is important because of 
the question of mounting in the body, and the problem of 
engine cooling and body stream-lining. Selecting an engine 
for an airplane means unfortunately buying the engine most 
nearly suitable which is purchasable at the moment, and 
the choice is none too great. -Nevertheless it is part of a 
designer's training to consider the comparative merits of 
every engine available, luninly with reference to the above 

factory tests in Government or college laboratories are good 
guides. The reputation which an engine lias earned uinoug 
pilots under the more trying conditions of actual Hying is 
even more important. Accessibility depends not only on 
(lie design of the engine itself, but’ on its careful mounting 
in the hotly. Fuel and oil consumption, weight and suitability 
of form are best studied by tiie compilation of such a table 
as Table I. Such a table will require constant revision. 

In considering weights ol' two engines of like power but of 
different type, such as a stationary air-cooled and a water- 
cooled engine, or a rotary air-cooled engine and a stationary 
water-cooled engine, radiator and cooling water should not 
be neglected. In dealing with rotary engines, fuel and oil 
consumption tend to make comparisons with stationary engines 
less favorable to the former type than is at first apparent. 
Particularly is this the case when a flight of more than 2'g 
or 3 hours duration is contemplated. The extra weight of 
gasoline and oil to he carried for the rotary may aetuallv make 
it I lie heavier engine at the beginning of a fairly long flight. 

The form of an engine, from the points of view of mount- 
ing and projected area, are best studied from drawings 
appearing in leelmieal magazines and makers' catalogs. The 
dimensions given in the table serve as a preliminary guide in 
narrowing down selection. 

For a general study of the subject of aeronautical engines 
reference is appended fo one or two excellent bonks — in 
which, however, no information as In recent developments is 
available. 

The question of revolutions per minute apart from tile 
question of power and efficiency in the engine itself lias an 
important hearing on propeller design. Wooden propellers 
'if large diameter seem lo reach their maximum permissible 
safe speed at nhout 1300 r.p.m. Beyond this figure, it is 
hard to keep stresses down. Questions of direct drive and 
geared-down drives must be considered from this point of 

II. C. Child, and 


Weights for Radiators and Cooling Water 

The following are good preliminary figures for design i: 
accordance with general data : 

Bare radiator 55 lb. per bhp. 

Water in radiator 131b. per blip. 

AXO AKIIONAIvm'ATEKlllNKKIlIx'i'wUliVhfl'onipiel *t m 'ei'Vssm','' ,ATI ° 


The Ajax radiator employed in conjunction with a 130-lip. 
llall-Scott engine weighs 15 lb, bare and carries 30 lb. of 
watei On a -< bool Curtiss of the .IN type with a 'JO lip. 
I'urliss engine, the figures for a Home Turney radiator are 

Weight of empty radiator 58V* lb. 

:**«* 24% jb. 


Weight o 

Thickness of core 

Active front area 

Total radiating surface , 


400 sq. in. 

.... 15.300 sq. in. 

For the Livingston Radiator, the following information is 
available : 

“ For a 120 h.p. engine, from 16,000 to 18,000 sq. in. of 
radiator surface is required. Each square inch of projected 
urea of 4 in. section contains 50 sq. in. of cooling surface. 
A 5 in. section contains CO sq. in., and a 3 in. section contains 
40 sq. in. Therefore, a radiator for a 125 h.p. engine will have 
between 320 sq. in. (2.2 sq. ft.) and 360 sq. in. (2.5 sq. ft.) 
projected area of 4 in. section. A radiator for such an engine 
contains approximately 4 gallons of water. Of this, 1 gallon 
is contained in the cells, the other 3 gallons in the headers. 
The headers should be of such proportions that the lower has 
about two-thirds the capacity of the upper.” 

Practical Rules for Cooling Surface for Radiator of 
Honeycomb Type 

From I)r. Hunsaker's experiments at the Massachu- 
setts institute of Technology, and certain theoretical con- 
siderations, a surface of .83 sq. ft. per bhp. has beeu found 
necessary for the honeycomb type. C. Sage recommends 
1.08 sq. ft. per bhp. for an airplane of an average speed 
"f 60 m.p.li., and presumably a minimum speed of 45 m.p.h. 
An allowance of 1 sq. ft. per bhp. seems very fair for 
machines of medium speed. In fast machines of the pursuit 
type, it would be possible to go considerably below this figure: 
even if a fast machine makes a prolonged climb, it will never 
do so at its slowest speed. Dr. Hunsaker has shown that an 
empirical formula may be established of this type: 

_ C X bhp. 

V 

of cooling surface, C is some constant and F 
miles per hour. A designer, who has satis- 
wachine of a certain speed, can employ 
different speed. 

Position and Resistance of a Radiator 

Tests at the Massachusetts Institute of Technology show 


factory dnta . .. .... 

this rule for machines of 


equation 


y be represented by the 


where R 

. 1 = area of radiator face in square feet 
T = speed in miles per hour. 

and AT*= .00175 

While these tests were conducted on very small sections, the 
results are safely applicable to full-size radiators. 

Figures on the resistance of a given section of radiator in 
a current of air do not by any means settle the problem of 
the best position for the radiator. Manufacturers have 
placed radiators in various positions, claiming n ‘ 
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America’s Aeronautic Needs and Possibilities 

By Dr. Charles D. Walcott 
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The Pensacola Flying School* 
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CURTISS AEROPLANE & MOTOR CORPORATION 

BUFFALO, N. Y. 
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CLOTHING FOR AVIATORS 


W INDPROOF W ARM W A T E R P R O i 


F 



WE ARE SPECIAL- 
ISTS IN THE MAN- 
UFACTURE OF 


AERONAUTICAL 

RUBBER 

GOODS 


AVIATORS' SHOES 
Light 

Flexible — Waterproof 
Non-Slipping 


United States Rubber Company 

■ /'.jo Broadway, New York 


W E ARE PRE- 
PARED TO FUR- 
NISH THE VERY 
HIGHEST GRADE 


BALLOON 

FABRICS 



g asoline hose 
matting 

SHOCK ABSORBERS 

Bull Ring anil Coni 




The Company’s new plant is equipped 
with the most modem facilities for filling 
orders for aircraft of 

Standard and 
Special Designs 

Land and water flying at door of factory 


Main Office and Factory: 

Lincoln Highway, near Passaic River 

New York^ Office:^! 7 Battery Place 
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»:BENOIST > 


Spherical 
Balloon Fabric 


Four Standard Models 


Standardized 


Single and Twin Motored 


AFTER thorough in- 
./""Y. vestigation of theory 


Three to Seven Passengers 


and practice here and in 
Europe, we have standard- 


Holder of many World and American 
Records 


ized our balloon fabrics on 
the bases of tensile strength, 
diffusion and coating. 


Six Years Practical Experience 


Y ears of successful manu- 


Land and Water Airplanes 


facture of these fabrics 
and of spherical balloons 




have given us the neces- 




sary verification by experi- 


n-ing as many as twenty passengers, and guarantee 


ence for the principles de- 




veloped in our laboratories. 


Benoist Aeroplane Company 


Our 80,000 cubic fe^et 


SANDUSKY, OHIO 


capacity Good year Spheri- 



cal which won the interna- 




oneof a numberof successes. 


( nTi nnifFN 


number of balloons of simi- 


vUU HUNU' 


lar type and of various sizes. 




Our aeronautical experts 


The Standard Dope 


will gladly answer inquiries 
regarding our fabrics and 
principles of balloon con- 


for 


struction. 


Airplane Surfaces 


We manufacture Rub- 
berized Fabric — Spherical, 


Du Pont Dope is not an experiment. It has 


Kite and Dirigible Balloons 



of any size, every type and for 


of the airplanes produced in the United 


any purpose — sporting, ex- 



hibition, military and naval 


Du Pont Dope is the product ol chemical special- 


— Aeroplane Tires, Tubes, 




Rubber Bumpers, Rims anc 


the airplane industry since its inception in this 
country. 


other aeronautical supplie 




The Goodyear Tire £8, Rubber l j. 




Ak.cm. Oh... 


E. I. du Pont de Nemours & Co.. Owner 

120 Broadway New York 
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INDIAN — the Emergency Motorcycle 

It is its never (ailing ability to produce the great- 
est sustained speed, power, and all-round de- 
pendability in emergencies demanding positive 
and instantaneous performance that gives first 
consideration to the 1917 

Sftdum Motocycle 

With Pouierplus Motor 


Demonstrations of 1917 Indian models will 
gladlv be arranged for interested military 
officials. 



THE 

GENERAL ORDNANCE COMPANY 

NON-RECOIL GUN 

There are hundreds of these guns 
being used Abroad in the War on 

AIRPLANES 
MOTOR BOATS 
AUTOMOBILES 

SOLE MANUFACTURERS (DAVIS PATENTS) 

THE GENERAL ORDNANCE COMPANY 

DERBY, CONN., U. S. A. 
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AJAX 

Auto and Aero 
Sheet Metal Co. 

Manufacturers 

AERO 

RADIATORS 

INTAKE 

EXHAUST PIPES 






AVIATION 


AIRPLANE CRANKSHAFTS 

With a Perfect Record! 


More Wymi 
■hafts are 
American i 


WYMAN-GORDON COMPANY 


an-Gordon aviation crank- 
in use than of all other 
manufacturers combined. 


WORCESTER, MASS., U. S. A. 

ESTABLISHED 1883 



OUR SPRUCE LOGS 


C. DUTTON 


Are perhaps the best on the Pacific 
Coast. Our facilities for supplying 
Air-plane Spruce are unsurpassed. 

LUMBER CORPORATION 


SPRINGFIELD, MASS. 


POUGHKEEPSIE, N. Y. 


A POPULAR PRICE LAND OR WATER PLANE 


TWO 

PLACE 

LAND 

MODEL 

$ 3,000 



TWO 

PLACE 

WATER 

MODEL 

$ 3,100 


KYLE SMITH AIRCRAFT CO., ■> WHEELING, W. VA. 



The “Christensen Self-Starter” for Aviation Motors 

WEIGHS ONLY 40 LBS. COMPLETE 

Uses Gasoline and Air, Furnishing the Compression Stroke of the 
Motor Without Turning It. 

Starts Big Motors With Greatest Ease. Cold Weather Does Not 
Affect Its Elfficiency. 

Standard Equipment on “Thomas” Motors. Used by U. S. Army and Navy 
WRITE FOR CATALOG OF AERO MODEL 

THE CHRISTENSEN ENGINEERING CO., Milwaukee, Wis. 
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Factors of Safety 

These Count in Aeroplane Construction 

NON-INFLAMMABLE 

Cellulose Acetate Base 

Ceiestron Cloth varnishes 

provide another SAFETY FACTOR 

NON-INFLAMMABLE 

Ceiestron Sheets*? Films 


Chemical Products Company 

93 Broad Street Boston, U. S. A. 

Manufacturers of Cellulose Acetate for nearly IS years 


A 


A DVERTISING is recognized as a 
- factor in present day marketing 
methods. But after your attention is at- 
tracted to self-luminous compounds, for 
instance, it is of no value to you or to 
us unless you learn of the two greater 
factors, quality of goods and service, be- 
fore and after purchasing our material. 

Self-luminous compounds are now 
being used on airplane compasses and 
clocks, but the whole instrument board 
of the Allied airplanes is equipped with 
self-luminous instruments. 

Let us show you what service means 
to us. and how we can equip your instru- 
ments with self-luminous compounds 
better than anyone else can. 

We say this; now let us prove it. 


Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 


FAHRIG METAL CO., 34 Commerce St.,N.Y. 


Gaskets Packing 

VELLUMOID 

For 

Oil, Gasoline and Water Connections 
TOUGH COMPRESSIBLE 


Expert Gasket Cutting Department 


FIBRE FINISHING CO. 


27 State Stre 


COUNTERBALANCED 



PARK DROP FORGE COMPANY, Cleveland, Ohio 


The Buck Automatic 
Aerial Torpedo 

A FTER a series of tests in Colorado, the 
Buck Aircraft & Munition Co., who own 

and - -' * • • 

Torpedo P 


! basis 


oducti 


The Buck Automatic Aerial Torpedo .. 

craft equipped with a 50 H.P. Motor, and de- 
signed to carry explosives through the air to anv 
distance up to thirty miles. A time controlled 
- ' ’ torpedo at any given distance. 


The 


equipn 




upressed air catapult 
. ---•k, the engine of which 

furnishes the air for the catapult. 

The torpedo can he fired at any range and at 


The Buck Aircraft & Munition Co., Inc. 

Ernst and Cranmer Building 


Magnalite Pistons 



WALKER M. LEVETT 
COMPANY 

IIT-I19R21 F.. 23rd St, 
NEW YORK. 


TURNBUCKLES 

of the 

Highest Quality 

Bolts and Nuts 

to Satisfy the Most 
Exacting Requirements 

Standard Screw Co. 

(of Pennsylvania) 

CORRY. PA. 

New York Office: Woolworth Building 


hOXBORO 


AIR SPEED 
INDICATOR 



VI ATION 
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Erie Specialty Co. 

Erie, Pa. 

M anufacturers 

AIRCRAFT METAL PARTS, 
BOLTS. NUTS, CLEVIS PINS, 
SHACKLES. EYE BOLTS, MA- 
CHINE SCREWS, ETC... ETC. 


Fittings, Forgings, 
Castings 



Airplane Cylinder Forgings 



COURTESY — QUALITY- SERVICE 


TIOGA STEEL & IRON COMPANY 

52nd and Grays Ave. Philadelphia. Pa. 


Courtrai Manufacturing Company’s 
Pure Irish Linen Aeroplane Cloth 



U. S. and British Government Standard 


Sole Agent in U. S. 115-117 Franklin St., N. Y. City 


flOTO^ ETEH 

MOTOR HEAT 
INDICATOR 

AN ESSENTIAL SAFETY 
DEVICE FOR 

AIRPLANES 

FOREWARNS OVERHEATING 

THE MOTO-METER CO., Inc. ^ n J^^k” ity 


ROEBLING — WIRE ROEBLING 



ROEBLING THIMBLES AND FERRULES 

JOHN A. ROEBLING’S SONS COMPANY 

TRENTON, N. J., U. S. A. 



WILLIPPIS RVIRTIOH SCHOOL 

Dual Dep Control Tractors 
Tuition and Expenses Low 

WILLIAMS AEROPLANE CO. 

FENTON, MICH. 
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Aeromarine 
Plane & Motor Co. 

Aeroplanes ,m<i Motors 

New York Office: Times Building 

Telephone, Bryant 61 /,? 



AIRPLANE SUPPLIES 

Propellers, 
Motors, 

Ribs, 
Struts, 

Controls. 


Chicago Aeronautical Supply Co. 


DILLNER=MEYER MFG. CO., INC. 

SUCCESSOR TO A. J. MEYER CO. 

Airplane Turnbuckles and Fittings of 
Uniformity, Toughness and High 
Resistance to Crystalization 

SCREW MACHINE PRODUCTS OF EVERY DESCRIPTION 

819=821 John Street 

WEST HOBOKEN, N. J. 


DON’T SCRAP ALUMINUM PARTS 




C. A. Herrmann 


DESIGN AND CONSTRUCTION 
Covering AI1 Branches of Aviation 


Bath, N. Y. 


MAXIMOTOR 

IN A CLASS BY IT SELF 

T HE simplicity of our design, coupled with 
our eight years’ praeticaf experience con- 
structing aviation motors, and the un- 
limited facilities at our command because of 
our location in Detroit— the heart of the motor industry 
in America — enable us to produce a motor that is right 
at a price that is right. 

Send lor Particulars 


MAXIMOTOR COMPANY 

1530 E. Jefferson Ave., Detroit, Mich. 


Classified Advertising 








Aeronautical Trade Directory 


CUTTING 

Searchlight Co. 

ACCESSORIES AND INSTRU 
MENTS 



SCELEROSCOPE 
SEA SLEDS 
SPARK PLUGS 
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A new Thomas type designed especially for 
military purposes, combining unusual strength 
of construction, stability and controllability. 


Contractors to U. S. Army and Navy. 

sTHOMAS-MORSE AIRCRAFT CORPORATIONS 

!.pa C ny. w ITHACA, N. Y. 



m ms 





Designers and Constructors for the U. S. 

THE BURGESS COMPANY 


MARBLEHEAD, MASS. 







THE MARTIN TWO PLACE 
RECONNAISSANCE TRACTOR 
MODEL R 

Convertible Land and Water 
Ordered by 

tbe United States Army and Navy 


